Adenosine uptake-dependent C6 cell growth inhibition.
In C6 glioma cells, adenine nucleotides, especially AMP, and adenosine inhibited cell proliferation in time- and concentration-dependent manners. alpha,beta-methylene-ADP, an ecto-5'-nucleotidase inhibitor, suppressed the hydrolysis of AMP and reversed the inhibition of cell growth induced by AMP but not by adenosine. Adenosine deaminase eliminated both AMP- and adenosine-mediated growth inhibitions. 5'-N-ethylcarboxamidoadenosine, an adenosine receptor agonist, had little effect on the cell growth. Equilibrative nucleoside transporters, ENT-1 and ENT-2, were expressed in C6 cells by determining their mRNAs. ENT inhibitors, nitrobenzylthioinosine and dipyridamole, suppressed the uptake of [(3)H]adenosine into C6 cells, and attenuated AMP- or adenosine-mediated growth inhibition. Furthermore, an adenosine kinase inhibitor 5-iodotubercidin reversed the growth inhibition induced by AMP and adenosine. When uridine was added in the extracellular space, AMP- or adenosine-induced cell growth inhibition was completely reversed, suggesting that intracellular pyrimidine starvation would be involved in their cytostatic effects. These results indicate that extracellular adenine nucleotides inhibit C6 cell growth via adenosine, which is produced by ecto-nucleotidases including CD73 at the extracellular space and then incorporated into cells by ENT2. Intracellular AMP accumulation by adenosine kinase after adenosine uptake would induce C6 cell growth inhibition through pyrimidine starvation.